INTRODUCTION

34
Dissolved organic carbon (DOC) and dissolved organic nitrogen (DON) are important 35 components of dissolved organic matter (DOM) in aquatic environments [1] , soil environments [2] 36 and other parts of surface environments [3; 4] . The DOC and DON are two different types of 37 organic compounds because DOC is made up of the hydrophobic fraction and high molar mass 38 compounds but the DON is characterized by small high molar mass compounds and hydrophilic 39 fractions [5] . The DOC accounts for large portion of DOM while DON only comprises a small 40 portion of DOM in surface water (about 0.5-10% by weight) [6] . Whilst DOC has been widely 41 studied, the academic community has only more recently shifted its focus to DON because of its 42 role in generating harmful nitrogen-based disinfection byproducts (N-DBPs), which have both 43 reproductive toxicity and carcinogenicity [7] . For example, DON has been identified as providing 44 most of the precursors needed to form N-nitrosodimethylamine (NDMA) [8] , thus contributing 45 much to NDMA formation [9] . Also, NDMA has been found to have a higher concentration than 46 other nitrosamines in drinking water [10] . Therefore, reducing NDMA concentration is essential to 47 the health of the world's population. The technology to control the content of the precursors will play a key role in lowering the content of disinfection byproducts. DON has also caused other environmental issues such as membrane fouling [11] and eutrophication [12] . Overall, to keep water 50 sources clean and quality reliable, we need to identify technologies that can treat contaminated 51 water and prevent further DON pollution.
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Many methods have been used to treat DON pollution, these include examples of physical, 54 chemical and biological treatment processes [13] . Physical treatment includes adsorption [14] and 55 membrane filtration [15] . Chemical treatment includes an advanced oxidation process [16] .
56
Researchers have tackled this problem with biological treatment, such as anaerobic microbial 57 digestion [17] , use of algae [18; 19] , biological filtration [20] , and fixation within artificial wetland [21] .
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For high quality potable water purification, adsorption materials are difficult to recycle.
59
Membrane fouling and operational costs need to be addressed. The advanced oxidation process is 60 expensive. Thus far, only hydrophilic DON has been effective for bioavailability reduction [22; 23] 61 and the release of microbial products has possibly led to an increase in the levels of DON. From 62 the present treatment methods for DON removal from water and waste water, the treatment cost 63 and efficiencies are the core issues, thus for those plants using conventional water treatment 64 processes, the cost-effective and convenient treatment methods are the urgent requirement.
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Coagulation is the most un-expensive process, which has long been the core unit in drinking 66 water plants. Effective coagulation has been beneficial to post-treatment processes, and has 67 improved water purification efficiency.
69
Unfortunately, the coagulation methods currently applied are not always effective for DON 70 removal. Compared to activated carbon, biological aerated filters and sand filters, coagulation has 71 not been as effective in DON removal [24] [25] , but is often effective for the hydrophobic fractions. plants in a study in the USA [24] . However, when the water samples included higher molecular 77 weight compounds, DOC has a larger removal efficiency and enhanced coagulation is not 78 effective for DON [27] . The recommended coupling processes are potassium 79 permanganate/coagulation [28] , coagulation/adsorption [29] , and ozone/coagulation [30] . will still not be high [32] . The selection of a coagulant type with an appropriate chemical species 98 has to date been missed [32] . The response of hydrophobic compounds are different from those of 99 the hydrophilic organic compounds during treatment, however, very few reports focus on the 100 flocculation differences between DON and DOC [26, 5] . A ferron-complexation timed spectrophotometric method denoted as the ferron method was used The reduction rate of species concentration was defined as follows. characteristics, floc growth rate (G r ), a strength factor (S f ) and a recovery factor (R f ) [37] . The
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given G r , S f and R f equations are as follows.
where △ size is the difference between minimum and maximum of median flocs size in the rapid . At pH 9, more negatively charged Al(OH) 3 by charge neutralization, the effective pH range was found to be between 4.0 and 5.5 [43] . At pH 6, 371 most of turbidity could be removed with PAC-PDMDAAC with ζ < 7 mV (see Figure 3a and 5b).
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With less coagulant dose, the ζ could be reduced to around zero potential point, and the turbidity 373 removal would be better. Therefore, it would reduce the amount of coagulant dose used in water 374 treatment. Under alkaline conditions, the PAC-PDMDAAC was also effective for turbidity 375 removal with a relatively higher removal value than that at pH 6, which implies that floc 376 sweeping aids the charge neutralization to improve turbidity removal. 
The enhanced colloidal species
382
The PAC-PDMDAAC had higher proportion of colloidal species. The colloidal species increased 383 with the increase of PDMDAAC as shown in Figure 6a . The PAC-PDMDAAC included n P /n Al ,
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n OH /n Al = of 0.3, 0.12, respectively. The dose of PDMDAAC used was from 0 mg/L to 10 mg/L.
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The results showed that both monomeric species and medium polymeric species decreased with 386 the increased proportion of colloidal species. The increase of colloidal species was conducive to 387 adsorption bridging of organic matter. As shown in Table 2 . The colloidal species in PAC-
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PDMDAAC found in this study was the highest, greater than that in PAC. The study of PAC
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showed the highest proportion of medium species, which was higher than that in PAC-
390
PDMDAAC. Because the amount of monomeric species and medium species in PAC was both 391 higher than that in PAC-PDMDAAC, in the presence of PDMDAAC, the medium species and 392 monomeric species in PAC were transformed to colloidal species.
394
The influence of three kinds of species on removals of DON, DOC, and turbidity was different.
395
Medium species are considered capable of performing a dominant adsorption-bridging function in 396 monomeric species [44; 45] . Other research [45] has shown that the colloidal species play the 398 dominant role in adsorption-bridging of DOC and UV 254 , followed by the medium species and 399 monomeric species [46] . Therefore, the dominant species task of removing organic matter appears 400 to differ. In this study, it was shown that the colloidal species played the dominant role in 401 removing DON and DOC, followed by medium species and monomeric species. The decrease in 
The influence of coagulant dose and pH on species reduction
422
The species of PAC-PDMDAAC were varied in the coagulation process, which could help 
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With the increase of pH, the species reduction increased. Between at pH 4 and 5, the monomeric 438 species reduction rate was higher than with other species. Therefore, the monomeric species had a 439 more significant role at lower pH conditions, of which reduction mostly resulted from charge 440 neutralization. At pH 6, the reduction rate of colloidal species began to increase over the The PAC-PDMDAAC can be applied to other types of water source with higher species reduction.
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To obtain an optimum treatment of water, we used a predetermined coagulant dose to reach 480 optimum turbidity removal. All coagulations were performed at pH 8. Table 3 show that all species were almost completely removed. This indicates that PAC-
485
PDMDAAC interacts well with the pollutants in a wider range of aquatic environments. The 486 smallest DOC removal was reduced up to over 55% while the largest removal was up to 71.61%.
487
The smallest DON removal was reduced by slightly more than 20% and the largest removal 488 reached 45.76%. With the initial turbidity value at less than 10 NTU, the residual turbidity after 
